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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a antenna device simple in device 
configuration, excellent in workability at the time of installation and capable of 
receiving radio waves from plural satellites with excellent sensitivity while 
realizing miniaturization. 

SOLUTION: In order to receive the radio waves from the two adjacent satellites 



by a small-sized reflection mirror, it is required to reduce the interval L of the two 
waveguides 140a and 140b of a feed horn. On the other hand, opening parts 
141a and 141b interfere with each other on the relation of securing an opening 
area required for obtaining prescribed reception sensitivity. Then, the mutually 
interfering part of the opening parts 141a and, 141b is formed so as to be 
notched while leaving a partition wall 146. Thus, the radio waves from the two 
adjacent satellites are received with the required sensitivity by using a small- 
sized parabolic reflection mirror. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The reflecting mirror which **** in a location which reflects the electric 
wave from two or more satellites, and is different, respectively, The transducer 
which transforms an electric wave into an electrical signal, and two or more 
waveguides which are arranged corresponding to the **** location of the electric 
wave from said each satellite, respectively, and lead those ****(ed) electric waves 
to said transducer, Antenna equipment characterized by having the receiving- 
circuit section which performs predetermined signal processing to the input signal 
which was constituted by said two or more waveguides and one, and was 
changed by said transducer. 

[Claim 2] Said two or more waveguides are antenna equipment according to 
claim 1 characterized by cutting, and for adjoining waveguide and the part in 
which it interferes lacking, and forming them while having the opening area which 
is sufficient for obtaining predetermined receiving sensibility, respectively. 
[Claim 3] Said receiving-circuit section is antenna equipment according to claim 1 
characterized by being prepared in common to said two or more waveguides. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the antenna equipment for 
receiving the electric wave from two or more satellites especially with respect to 
the antenna equipment for receiving satellite broadcasting service. 
[0002] 

[Description of the Prior Art] Recent years and broadcasting satellite 
(BS;Broadcast Satellite) The used broadcast (henceforth BS broadcast), and 
communication satellite (CS;Communications Satellite) Satellite broadcasting 
services, such as used broadcast (henceforth CS broadcasting), are spreading. 
In order to receive such satellite broadcasting service, it is common that the 
antenna equipment which consists of a reflecting mirror of a paraboloidal shape 
and a receiving unit arranged near the focal location of this reflecting mirror is 
used. A receiving unit is constituted here including the receiving-circuit section 
which performs and outputs predetermined processings (frequency conversion, 
magnification, etc.) to this input signal, and is supplied to a broadcasting satellite 
tuner etc. while transforming into an electrical signal (input signal) the electric 
wave drawn by the feedhorn as a waveguide which usually leads the electric 
wave ****(ed) with the reflecting mirror to the below-mentioned receiving-circuit 
section, and this feedhorn. 

[0003] Drawing 18 simplifies and expresses the structure of such feedhorn. (a) 



expresses the side cross section of feedhorn in this drawing, and (b) expresses 
the condition of having seen from the transverse plane. As shown in these 
drawings, this feedhorn consists of opening 101 of the shape of a funnel which 
spreads toward the reflecting mirror side which is not illustrated, and opening 101 
and the waveguide 102 of the shape of a cylinder formed in one. The electric 
wave which was arranged so that the focus F of a reflecting mirror might be in 
agreement with the center section of opening 101, was reflected with the 
reflecting mirror, and was ****(ed) by Focus F spreads the interior of a waveguide 
102, and this feedhorn goes to the electric wave and electrical signal transducer 
of the receiving-circuit section (not shown) arranged at the drawing bottom. 
[0004] The multi-beam antenna which enabled feedhorn shown in drawing 18 to 
receive the broadcasting electric-wave from two or more satellites recently 
launched by different location with one antenna equipment although the satellite 
for reception is used for the single beam antenna whose number is one is also 
put in practical use. In this kind of multi-beam antenna, while arranging feedhorn 
corresponding to each **** location of the electric wave from each satellite by the 
reflecting mirror, respectively, the receiving-circuit section is prepared according 
to an individual for every feedhorn, the electric wave from each satellite is 
processed independently, respectively, and it sends out to the indoor tuner 
section. Here, 1 set of feedhorns and the receiving-circuit section are constituted 
as a unified receiving unit, and only the number as the number of receiving 
beams (the number of the satellites for reception) with such same receiving unit 
is arranged. 

[0005] Drawing 19 simplifies and expresses the structure of the feedhorn section 
used for the dual beam antenna which can receive the broadcasting electric- 
wave from two satellites, (a) expresses the side cross section of the feedhorn 
section in this drawing, and (b) expresses the condition of having seen from the 
transverse plane. This feedhorn section consists of feedhorn 103a which 
becomes what was shown in drawing 18 R> 8 from opening 101a of the same 
structure, and waveguide 102a mostly, and feedhorn 103b of the same structure 



as this. It depends for the spacing d of feedhorn 103a and feedhorn 103b (pitch 
of each opening) on the orbital position of two satellites, and the diameter of 
opening and focal distance of a reflecting mirror. Two satellites approach, and 
specifically, spacing d becomes small, so that the diameter of opening of a 
reflecting mirror is small and a focal distance is small. 

[0006] By the way, although F/D value of an antenna (ratio of the focal distance 
of a reflecting mirror and the diameter of opening of a reflecting mirror) serve as 
an element which defines the diameter of opening of the feedhorn suitable for 
obtaining good receiving sensibility, it is set up almost uniformly irrespective of 
the size of an antenna from the reasons of attaining the communalization and 
easy-izing on a design / manufacture in many cases. Although F/D value is set 
about to 0.5 in many cases, the suitable diameter of opening of feedhorn is set to 
about 30mm in this case, and even if smaller [ than this ] and large, specifically, 
receiving sensibility does not become good. That is, feedhorn with opening of the 
optimal predetermined size which becomes settled by F/D value set usually 
constant is required. 
[0007] 

[Problem(s) to be Solved by the Invention] As mentioned above, the conventional 
multi-beam antenna consisted of that only the same number as the number of 
receiving beams arranged the receiving unit constituted in one by making one 
feedhorn and the one receiving-circuit section into a lot. For this reason, 
reduction of cost was also difficult, while having to produce the receiving unit of 
the number according to the number of receiving beams, and components mark's, 
such as feedhorn's and a receiving-circuit substrate's, increasing for every 
antenna equipment and complicating an equipment configuration. Moreover, 
installation had to be made complicated, while the positioning device and fixed 
device for it were needed according to the individual and equipment was 
complicated, since two or more receiving units needed to be made to correspond 
to each **** location of one reflecting mirror, it needs to arrange as correctly as 
possible and it certainly needed to fix. Moreover, since the receiving-circuit 



section was prepared for every feedhorn, two or more coaxial cables of eye a join 
pig were needed in the receiving-circuit section and the indoor broadcasting 
satellite tuner section, and there was also a problem that wiring became 
complicated. 

[0008] By the way, with the antenna equipment using a too much large reflecting 
mirror, if the housing situation of the present condition in our country is taken into 
consideration, also in order for reservation of an installation tooth space to aim at 
the much more cost cut and spread from a thing difficult in many cases, it is 
necessary to miniaturize antenna equipment. 

[0009] However, if a reflecting mirror is made small, when it will be necessary to 
make distance d between feedhorns small as described above and two satellites 
will approach very much especially, distance d between feedhorns must be 
increasingly made small. On the other hand, in order to secure required receiving 
sensibility, it is required that it should have opening of predetermined size (for 
example, the diameter of opening is about 30mm) which feedhorn described 
above. For this reason, as shown in drawing 20 depending on the case, there is 
possibility that openings of feedhorn interfere each other (it collides). In this case, 
although what is necessary is just to make the diameter of opening of each 
feedhorn small in order to make it two feedhorns not interfere each other 
mutually, now, as described above, the electric wave reflected by the reflecting 
mirror cannot be efficiently drawn in a waveguide, but it becomes difficult to 
maintain receiving sensibility more than fixed. For example, JCSAT-3 with which 
practical use is already presented (Japan Communications Satellite No. 3), In 
order [ which the difference of longitude of the quiescence orbital position of both 
satellites will call small 4 degree if JCSAT-4 (Japan Communications Satellite No. 
4) by which a launch is planned soon is taken for an example ] to approach 
extremely, For one antenna equipment's receiving the electric wave from these 
satellites, the diameter of opening of feedhorn must be made fairly small, and it 
becomes very difficult to obtain required receiving sensibility. 
[0010] This invention was made in view of this trouble, the 1st purpose has a 



simple equipment configuration, and is easy cost reduction, and, moreover, the 
workability at the time of installation is to offer good antenna equipment. 
Moreover, the 2nd purpose of this invention is to offer the antenna equipment 
which can receive the electric wave from two or more satellites with sufficient 
sensibility, realizing a miniaturization. 
[0011] 

[Means for Solving the Problem] The reflecting mirror which **** in a location 
which the antenna equipment of this invention reflects the electric wave from two 
or more satellites, and is different, respectively, The transducer which transforms 
an electric wave into an electrical signal, and two or more waveguides which are 
arranged corresponding to the **** location of the electric wave from each 
satellite, respectively, and lead those ****(ed) electric waves to a transducer, It 
was constituted by two or more waveguides and one, and has the receiving- 
circuit section which performs predetermined signal processing to the input signal 
changed by the transducer. While forming so that it may have the opening area 
which is sufficient for each waveguide obtaining predetermined receiving 
sensibility here, respectively, about adjoining waveguide and the part in which it 
interferes, it is suitable to cut, and to form it, as this is lacked. Moreover, it is 
suitable for the receiving-circuit section to make it prepare in common to two or 
more waveguides. 

[0012] With the antenna equipment of this invention, the electric wave from each 
satellite which ****(ed) in a location which is reflected with a reflecting mirror and 
is different, respectively is led to a transducer by two or more waveguides, 
respectively, and is changed into the input signal as an electrical signal here. 
Predetermined signal processing is performed in the receiving-circuit section 
from which this input signal was constituted by two or more waveguides and one. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. Drawing 1 expresses the 
outline configuration of the antenna equipment concerning the gestalt of 1 



operation of this invention. As shown in drawing 11 , this antenna equipment 1 
was constituted as a dual beam antenna for receiving the electric wave from two 
satellites S1 and S2 which maintain the distance which approached mutually and 
draw a geostationary orbit on the equator, and as shown in drawing 12 , it is used, 
being installed in the rooftop of a user's house, a veranda, etc. Although 
explained with the gestalt of this operation that satellites S1 and S2 are 
communication satellites which send out the electric wave of CS broadcasting, 
you may be the broadcasting satellite which sends out the electric wave of not 
only this but BS broadcast. Here, a linearly polarized wave is used in CS 
broadcasting, and a circularly-polarized wave is used in BS broadcast. 
[0014] As shown in drawing 1 , this antenna equipment 1 was constituted as 
antenna equipment of the offset mold with which an electric wave is not barred 
by the receiving unit 16, and is equipped with the parabola reflecting mirror 11 
which consists of a part of paraboloid of revolution, the clamp section 13 fixed by 
the arm 12 near the focus of the parabola reflecting mirror 1 1 , and the receiving 
unit 16 held by the clamp section 13 pivotable. The receiving unit 16 is 
constituted including the feedhorn section 14, and this feedhorn section 14 and 
the receiving-circuit section 15 which was formed in one and which is usually 
called a converter. The connector which is not illustrated is arranged by the lower 
part of the receiving-circuit section 15, and the end side of a coaxial cable 17 is 
connected to it here. The other end side of a coaxial cable 17 is connected to the 
indoor tuner (not shown). Here, the parabola reflecting mirror 11 is equivalent to 
the "reflecting mirror" in this invention. 

[0015] The elevation angle adjustment device 21 for adjusting the elevation angle 
of the parabola reflecting mirror 1 1 is attached in the tooth-back side of the 
parabola reflecting mirror 1 1 . While this elevation angle adjustment device 21 is 
guided by bolt 21b for immobilization inserted in radii-like long hole 21a, focusing 
on bolt 21c for immobilization, it can be rotatable in the direction of an elevation 
angle, and the parabola reflecting mirror 1 1 can be fixed to that location by 
binding the bolts 21b and 21c for immobilization tight in a suitable elevation angle 



location. The elevation angle adjustment device 21 is attached in the azimuth 
adjustment device 22 for adjusting the azimuth of the parabola reflecting mirror 
1 1 . While this azimuth adjustment device 22 is guided by bolt 22b for 
immobilization inserted in radii-like long hole 22a, focusing on bolt 22c for 
immobilization, it can be rotatable in the direction of an azimuth, and the parabola 
reflecting mirror 1 1 can be fixed to that location by binding the bolts 22b and 22c 
for immobilization tight in a suitable azimuth location. The azimuth adjustment 
device 22 is connected with the fixed part 23 constituted including stationary- 
plate 23b countered and prepared in body section 23a and this body section 23a. 
And this whole antenna equipment can be attached now in the stanchion of the 
above-mentioned veranda etc. by putting the stanchion of a veranda etc. 
between body section 23a and stationary-plate 23b, and binding tight by bolt 23c 
etc. 

[0016] Drawing 2 expands and expresses the clamp section 13 and the receiving 
unit 16 in drawing 1 , drawing 3 expresses the condition of having seen from the 
direction of the arrow head A in drawing 2 R> 2, and drawing 4 expresses the 
condition of having seen from the direction of the arrow head B in drawing 2 . In 
addition, drawing 3 and drawing 4 show the condition of having equipped with the 
cap 144. Although the receiving unit 16 is constituted including the feedhorn 
section 14 and the receiving-circuit section 15 as described above Among these, 
the feedhorn body section 142 in which two waveguides 140a and 140b which 
the feedhorn section 14 is mutually located in a line in parallel, and adjoin were 
formed, It has the cap 144 of a wrap sake for the front section of the ring section 
143 formed in the perimeter of a part the before [ the feedhorn body section 142 ] 
side (side which faces the parabola reflecting mirror 11), and the feedhorn body 
section 142 and the ring section 143. Here, Waveguides 140a and 140b 
correspond to "two or more waveguides" in this invention. 
[0017] The openings 141a and 141b which have a predetermined opening area 
are formed in each front end section (side which faces the parabola reflecting 
mirror 11) of Waveguides 140a and 140b, respectively. The feedhorn body 



section 142 and the ring section 143 are formed as a conductor of one like metal 
die casting, such as aluminum. However, both are formed with another object 
and you may make it connect this. The feedhorn body section 142 is fixed to the 
clamp section 13 by the lockscrew which is not illustrated in the rotation location 
of arbitration while it is held by the clamp section 13 pivotable. The center-of- 
rotation shafts of the feedhorn body section 142 are a passage and a shaft 
(henceforth a middle point shaft) parallel to the shaft of Waveguides 140a and 
140b about the middle point of Openings 141a and 141b. 
[0018] As shown in drawing 3 and drawing 4 , the feedhorn body section 142 is 
arranged so that the middle point location of Openings 141a and 141b and the 
focus F of the parabola reflecting mirror 1 1 may be in agreement. In this 
condition, as shown in drawing 13 , it is reflected with the parabola reflecting 
mirror 11, respectively, and the collection wave of the electric wave from 
satellites S1 and S2 is each carried out near [ center section ] each [ of the 
openings 141a and 141b of the feedhorn section 14 ]. In addition, drawing 13 
simplifies and expresses the condition of having seen the parabola reflecting 
mirror 1 1 and the feedhorn section 14 from the direction of the arrow head D in 
drawing 1 , when the elevation angle and azimuth of this antenna equipment are 
doubled in the direction of satellites S1 and S2. 

[0019] Drawing 5 expresses the condition of having seen the feedhorn section 14 
from the transverse plane where cap 144 is removed in drawing 3 , drawing 6 
expresses YY* cross section in drawing 5 , and drawing 7 expresses ZZ' cross 
section in drawing 5 . As shown in these drawings, the cylindrical part is formed 
in the shape of a cylinder with the mutual spacing (pitch) L among Waveguides 
140a and 140b, respectively, without interfering mutually. On the other hand, 
Openings 141a and 141b are formed so that a funnel shape part (cone 
configuration) with the inclined plane of the predetermined grade may be made, 
respectively, but since the mutual spacing L of Waveguides 140a and 140b is 
formed smaller than the overall diameter phi of Openings 141a and 141b (only 
henceforth the diameter phi of opening), Openings 141a and 141b interfere 



mutually. For this reason, the part which interferes in mutual [ of the openings 
141a and 141b ] is formed in the condition of having left, turned off and lacked 
the septum 146. 

[0020] L also becomes small, so that the difference of longitude of satellites S1 
and S2 becomes small depending on a diameter of opening, a focal distance, etc. 
of the relative distance (correctly difference of longitude of the static position of 
each satellite) of satellites S1 and S2, and the parabola reflecting mirror 11 which 
showed the mutual spacing L of Waveguides 140a and 140b to drawing 1 1 - 
drawing 13 . For example, a satellite S2 is JCSAT-3 located in the 128 east 
longitudes, and supposing a satellite S1 is JCSAT-4 which is due to be launched 
soon and to be located in the 124 east longitudes, both difference of longitude 
will serve as small 4 degree. Here, supposing it miniaturizes the diameter of 
opening of the parabola reflecting mirror 1 1 with about 40cm and sets that focal 
distance to about 20cm, the ratio of the focal distance and the diameter of 
antenna opening F/D [ diameter ] is generally written will become about 0.5, and 
the mutual spacing L of the waveguides 140a and 140b at this time will be set to 
about 22mm. On the other hand, if it is going to obtain required receiving 
sensibility with such a small parabola reflecting mirror 1 1 , it will be thought that 
the diameter phi of opening of each openings 141a and 141b needs to exceed 
25mm. Therefore, although Openings 141a and 141b will interfere each other in 
this case, the demand to spacing L and the diameter phi of opening can be filled 
with considering as a configuration as cut both interference part, respectively, 
lacked it and shown in drawing 5 - drawing 7 to coincidence, and it becomes 
possible to receive the electric wave from two near satellites by required 
sensibility using the small parabola reflecting mirror 1 1 . 
[0021] Here, the suitable example of selection of the diameter phi of opening of 
Openings 141a and 141b is given. When the frequency of a received electric 
wave was set to 12.20GHz - 12.75GHz, spacing L was set to 21.7mm and the 
diameter of opening of the parabola reflecting mirror 1 1 was set to 40cm, it 
experimented by setting the diameter phi of opening of Openings 141a and 141b 



as three kinds, 21mm, 25mm, and 28mm. Consequently, when the diameter phi 
of opening was set to 25mm or 28mm compared with the case where the 
diameter phi of opening is set to 21 mm, improvement in 0.2dB - about 0.3dB gain 
(gain) and the 0.2dB - about 0.4dB noise reduction effectiveness could be 
acquired, and the C/N (carrier/noise) difference which combined both improved 
by 0.4dB - about 0.6dB. It is more suitable to adopt 25mm to which there is little 
deformation of since the amount of interference of two openings 141a and 141b 
(the amount of notching) is circular few, and it can be managed with the case 
where they are the case where the diameter phi of opening is 25mm, and 28mm 
here since the C/N difference was almost the same. 

[0022] The ring section 143 is for preventing that cancel the noise component 
which jumps in from other directions of [ other than the electric wave from a 
satellite ], and a noise invades into waveguide 140a and 140b from Openings 
141a and 141b. As shown in drawing 6 , depth-of-flute M inside the ring section 
143 is formed so that it may become the quadrant of the wavelength of an 
electric wave. For this reason, in case the surface current I produced by the 
electric wave R1 which carried out incidence to the outside of the ring section 
143 crosses the slot inside the ring section 143, it produces 1/2 of the phase 
contrast of wavelength, and this current cancels it mutually with the current 
produced by the electric wave R2 which carries out incidence to the feedhorn 
body section inside a slot. That is, a noise component is reduced by existence of 
this ring section 143, and receiving sensibility improves. 
[0023] The cap 144 shown in drawing 2 and drawing 3 is used also for the 
purpose of raising the funneling effect of an electric wave, although it is formed 
with a non-conductor (for example, synthetic resin, such as PE (polyethylene) 
and AES (a kind of acrylic resin)) and is prepared mainly for waterproofing. For 
example, while forming the whole cap 144 with the low quality of the material of a 
dielectric dissipation factor (loss tangent;tan(epsilonVepsilon M ); of a dielectric 
constant however epsilon', and epsilon" are the real part and imaginary part of 
complex permittivity epsilon, respectively) When the configuration which made 



the inside section project according to the configuration of Openings 141a and 
141b is processed and the feedhorn section 14 is equipped with cap 144, it is 
suitable to constitute so that the above-mentioned lobe may be arranged in the 
optimal location. In this case, since the above-mentioned lobe can act as a lens 
so to speak, it becomes equivalent to the path of Openings 141a and 141b 
having become large as a result, and receiving sensibility can be raised by 
improvement in the **** effectiveness. 

[0024] Drawing 8 expands and expresses XX 1 cross section in the receiving unit 
16 and the clamp section 13 of drawing 3 , and drawing 9 expresses the 
condition of having seen the receiving-circuit section 15 from the direction of the 
arrow head C in drawing 4 . Here, drawing 8 corresponds also to XX' cross 
section in drawing 9 . In addition, by drawing 8 , illustration of the cap 144 shown 
by drawing 3 is omitted, illustration of some cover plates 154 shown in drawing 8 
and the covered member 153 is omitted, and illustration of the coaxial cable 17 
shown in drawing 4 is omitted by drawing 8 and drawing 9 at drawing 9 . 
[0025] As shown in drawing 8 and drawing 9 , the receiving-circuit section 15 has 
the case 151 which consists of a conductor, the substrate module 152 held in this 
case 151, the covered member 153 which consists of a conductor arranged as 
covered the principal part of this substrate module 152, and the cover plate 154 
which consists of a conductor for sealing a case 151. Although a case 151 is 
formed in the feedhorn body section 142 and one like metal die casting, such as 
aluminum, not only this but both are formed as another object, and you may 
make it connect them here. 

[0026] Pattern 152a for touch-down (not shown in drawing 9 ) was formed in the 
rear-face side (side at which an electric wave arrives) of the substrate module 
152, and it is in contact with Waveguides 140a and 140b and the whole surface 
of the feedhorn body section 142. level [ as pattern 152b for touch-down by 
which patterning was carried out corresponding to the configuration of 
Waveguides 140a and 140b, and a received electrode of a horizontal linearly 
polarized wave ] to the front-face side (the field and the opposite side where an 



electric wave comes) of the substrate module 152 ~ perpendicular as a received 
electrode of electrode pattern 152c-1,152c-2 and a vertical linearly polarized 
wave - electrode pattern 152d-1,152d-2 are formed. These patterns are formed 
by each with thin film conductors, such as copper foil. However, in drawing 8 , 
the twist is also actually drawing the thickness of each pattern thickly. 
[0027] here, level - electrode pattern 152c-1 - and perpendicular - electrode 
pattern 152d-1 is the received electrode prepared corresponding to waveguide 
140a, among these it is level electrode pattern 152c-1 changes into an 
electrical signal the horizontal linearly polarized wave which has spread 
waveguide 140a, and it is perpendicular electrode pattern 152d-1 is for 
changing into an electrical signal the linearly polarized wave of the 
perpendicularly waveguide 140a has been spread, on the other hand, level - 
electrode pattern 152c-2 - and perpendicular - electrode pattern 152d-2 are the 
received electrode prepared corresponding to waveguide 140b, among these 
they are level - electrode pattern 152c-2 change into an electrical signal the 
horizontal linearly polarized wave which has spread waveguide 140b, and they 
are perpendicular electrode pattern 152d-2 change into an electrical signal the 
linearly polarized wave of the perpendicularly waveguide 140b has been spread. 
Here, horizontal electrode pattern 152c-1 ,152c-2 and perpendicular electrode 
pattern 152d-1,152d-2 correspond to the "transducer" in this invention. 
[0028] It is for intercepting the electric wave which spread Waveguides 140a and 
140b and penetrated the substrate module 152, and like the case 151, the 
covered member 153 is formed by metal die casting, such as aluminum, and as it 
carries out field contact only with pattern 152b for touch-down from the front-face 
side of the substrate module 152, it is being fixed to the case 151 by **** which is 
not illustrated. A cover plate 154 is for carrying out electromagnetic shielding 
while it seals the case 151 interior and prevents invasion of storm sewage, and it 
is formed with the conductor. 

[0029] Drawing 10 expresses the outline of the circuitry of the substrate module 
152. This substrate module 152 carries the circuit called the converter which 



mainly performs frequency conversion of an input signal, and magnification. Four 
received electrodes for specifically transforming an electric wave into an 
electrical signal (level electrode pattern 152 c-1,152 c-2 and perpendicular 
electrode pattern 152d -1,1 52d- 2), Switch section 156a which changes so that 
either horizontal electrode pattern 152c-1 or perpendicular electrode pattern 
152d-1 may be chosen, Switch section 156b which changes so that either 
horizontal electrode pattern 152c-2 or perpendicular electrode pattern 152d-2 
may be chosen, The switch section 157 which changes so that one output of the 
switch sections 156a and 156b may be chosen, The RF amplifying circuit 158 
connected to the outgoing end of the switch section 157, and the mixing circuit 
159 connected to the outgoing end of the RF amplifying circuit 158, It has the 
local oscillation circuit 160 which supplies the local oscillation signal of a 
predetermined frequency to a mixing circuit 159, and the intermediate frequency 
amplifying circuit 161 connected to the outgoing end of a mixing circuit 159. 
[0030] The outgoing end of the intermediate frequency amplifying circuit 161 is 
connected to the connector 155 to which coaxial cables 17 ( drawing 4 etc.) are 
connected. Moreover, the regulated power supply 162 which supplies the power 
stabilized by this substrate module 152 in each above-mentioned circuit based 
on the direct current voltage (for example, about 15V) supplied through a 
connector 155 from a coaxial cable 17 is formed, here, level among the substrate 
modules 152 — electrode pattern 152c-1,152c-2 — and perpendicular -- the part 
except electrode pattern 152d-1,152d-2 corresponds mainly to the "receiving- 
circuit section" in this invention. 

[0031] By performing change actuation according to the change signal from the 
control section which is not illustrated, respectively, the switch sections 156a, 
156b, and 157 choose any one of the four above-mentioned received electrodes, 
and connect with the RF amplifying circuit 158. In addition, the above-mentioned 
control section outputs the above-mentioned change signal according to the 
received polarization selection instruction sent through a coaxial cable 17 from 
the tuner (not shown) arranged indoors. The RF amplifying circuit 158 is a circuit 



for [ which was received in the level electrode pattern 152c-1 grade ] amplifying 
the RF signal of a 12GHz band as it is, for example, for example, is constituted 
using amplifiers of a very low noise, such as GaAs-FET (gallium arsenide field- 
effect transistor). A mixing circuit 159 outputs the intermediate frequency signal 
(IF signal) of for example, the 1GHz band which heterodyne detection of the local 
oscillation signal of a 1 1GHz band is carried out, for example, and is a frequency 
band which can be transmitted with a coaxial cable 17 supplied from the RF 
signal and the local oscillation circuit 160 of a 12GHz band which were amplified 
in the RF amplifying circuit 158. If the frequency of the received RF signal is set 
to 12.25GHz - 12.75GHz and the frequency of a local oscillation signal is set to 
1 1 .2GHz, the frequency of an IF signal will be set to 1 .05GHz - 1 .55GHz. The 
intermediate frequency amplifying circuit 161 amplifies to level required in order 
to reduce image quality degradation resulting from the noise characteristic of the 
tuner which does not compensate and illustrate the signal attenuation at the time 
of transmitting a coaxial cable 17 to the IF signal outputted from the mixing circuit 
159. 

[0032] Next, an operation and actuation of the antenna equipment of the above 
configurations are explained. 

[0033] First, the adjustment approach of this antenna equipment is explained with 
reference to drawing 1 1 - drawing 15 . There are adjustment of the angle of 
rotation of the receiving unit 16 which unified and constituted the feedhorn 
section 14 and the receiving-circuit section 15, adjustment of the elevation angle 
of the whole antenna equipment containing the parabola reflecting mirror 1 1 and 
the receiving unit 16, and adjustment of the azimuth of this whole antenna 
equipment as this adjustment. Here, the reason to be adjusted and its adjustment 
approach of an angle of rotation of the receiving unit 16 are explained first. 
[0034] Now, the satellite for reception presupposes that they are two satellites S1 
and S2 shown in drawing 1 1 and drawing 12 . It is JCSAT-3 to which a satellite 
S2 has a geostationary orbit in the 128 east longitudes here in the height which is 
36000km of equatorial skies as described above. Supposing it is JCSAT-4 to 



which a satellite S1 has a geostationary orbit in the 124 east longitudes in the 
height which is 36000km of equatorial skies, for example in Tokyo of about 140 
east longitudes, these satellites S1 and S2 seem to stand it still to southwest 
empty, as shown in drawing 12 . Although the elevation angle (it was based on 
the horizontal line seeing upper altitude) of each satellite becomes equal when 
two satellites are seen from the point on the circles of longitude passing through 
the middle point (here 126 east longitudes) of two satellites since both these 
satellites are located on the equator If it sees from the point which is not on the 
circles of longitude passing through the above-mentioned middle point, as shown 
in drawing 12 and drawing 14 , as for the elevation angles betal and beta2 of 
two satellites S1 and S2, moreover, both elevation angle difference (beta2-beta1) 
will change with the LAT and LONG of an observation point equally. Speaking 
concretely, the more an elevation angle difference's changing in the direction to 
expand, the more it separates from the circles of longitude passing through the 
middle point of two satellites S1 and S2. As shown in drawing 12 , more 
specifically, the elevation angle of the satellite S2 located in near LONG by the 
LONG (here 140 degrees) of the installation point of antenna equipment is larger 
than the elevation angle of the satellite S1 located in further LONG. In other 
words, it is visible to the location where the satellite S2 is higher than a satellite 
S1. Therefore, in [ in Japan ] installing antenna equipment in various places 
Since the **** location of the electric wave from each satellite by the parabola 
reflecting mirror 1 1 will also change according to the elevation angle difference of 
two satellites S1 and S2 in an installation point, in order to obtain the best 
receiving sensibility It is necessary to make consistent two openings 141a and 
141b of the receiving unit 16 with each actual **** location, respectively. 
[0035] so, with the antenna equipment applied to the gestalt of this operation in 
order to perform the double lump by such each actual **** location and actual 
Openings 141a and 141b While holding a middle point shaft pivotable as a core, 
the receiving unit 16 whole which contains the feedhorn section 14 by the clamp 
section 13 It enables it to fix the feedhorn section 14 to the clamp section 13 by 



the lockscrew which is not illustrated by rotating the feedhorn section 14, where 
each center section of Openings 141a and 141b is doubled with each **** 
location, respectively. Since the installation point of antenna equipment is mainly 
concerned with the angle of rotation of the feedhorn section 14 in this case and it 
becomes settled by LONG, a graduation sets the angle of rotation for every 
installation point around the feedhorn section 14 beforehand, and a user should 
just be made to perform rotation adjustment of the receiving unit 16 according to 
this graduation. 

[0036] Drawing 15 expresses the condition after performing rotation adjustment 
of the receiving unit 16 to the satellites S1 and S2 shown in drawing 12 . In 
addition, this drawing shows the condition of having seen the receiving unit 16 
from the parabola reflecting mirror 1 1 side. In this example, it is adjusted to the 
location where only the include angle alpha (henceforth the rotation adjustment 
angle alpha) rotated clockwise the receiving unit 16 whole (namely, feedhorn 
section 14) horizontally centering on the middle point shaft which passes along 
the focus F of the parabola reflecting mirror 1 1 . 

[0037] For example, when the installation point of antenna equipment is Tokyo 
which is about 140 east longitudes, the elevation angles betal and beta2 
( drawing 14 ) over satellites S1 and S2 (here JCSAT- 4, JCSAT- 3) become 
about 45.3 degrees and 46.7 degrees, respectively, and the elevation angle 
difference in this case (beta2-beta1) becomes about 1.4 degrees, although the 
**** locations P1 and P2 by the parabola reflecting mirror 1 1 of the electric wave 
from satellites S1 and S2 will shift up and down, if the receiving unit 16 is 
clockwise rotated only about 18 degrees centering on a middle point shaft in this 
case by existence of this elevation angle difference - each **** locations P1 and 
P2 each openings 141a and 141b - it comes to come in the center mostly, 
respectively. That is, in Tokyo, the rotation adjustment angle alpha of the 
receiving unit 16 becomes about 18 degrees. 

[0038] Thus, after adjusting the angle of rotation of the receiving unit 16, 
adjustment of the elevation angle of antenna equipment and an azimuth is 



performed shortly. The elevation angle adjustment device 21 in drawing 1 
performs adjustment of the elevation angle of this antenna equipment. That is, 
Porto 21c for immobilization used as bolt 21b for immobilization inserted in long 
hole 21a of the shape of radii of the elevation angle adjustment device 21 and 
the center of rotation is loosened, it moves even to the elevation angle location to 
which the parabola reflecting mirror 1 1 was beforehand set according to the LAT 
and LONG of an installation point, and the parabola reflecting mirror 11 is fixed 
by tightening the bolts 21b and 21c for immobilization there. Moreover, the 
azimuth adjustment device 22 in drawing 1 performs adjustment of the azimuth of 
this antenna equipment. That is, 22c for immobilization used as bolt 22b for 
immobilization inserted in long hole 22a of the shape of radii of the azimuth 
adjustment device 22 and the center of rotation is loosened, it moves even to the 
azimuth location to which the parabola reflecting mirror 11 was beforehand set 
according to the LONG of an installation point, and the parabola reflecting mirror 
1 1 is fixed by tightening the bolts 22b and 22c for immobilization there. And 
further, an electric wave is actually received in this condition, and fine tuning of 
an elevation angle and an azimuth is performed so that that receive state may 
serve as best. 

[0039] Next, actuation of this antenna equipment is explained briefly. 
[0040] As shown in drawing 13 , it is reflected with the parabola reflecting mirror 
1 1 , and the collection wave of the CS broadcast wave of the high frequency sent 
out from satellites S1 and S2, respectively is each carried out near [ each ] the 
center section of the openings 141a and 141b of the feedhorn section 14, and it 
is further led to the substrate module 152 of drawing 8 by Waveguides 140a and 
140b. In this case, CS broadcast waves sent out from satellites S1 and S2 are 
two kinds of polarization, horizontal and a perpendicular direction. 
[0041] Now, the electric wave of the high frequency which reached the substrate 
module 152 is transformed into the electrical signal of high frequency by 
horizontal electrode pattern 152c-1,152c-2 prepared in the front-face side of this 
substrate module 152, and perpendicular electrode pattern 152d-1,152d-2, and is 



alternatively inputted into the high frequency amplifying circuit 158 shown in 
drawing 10 . At this time, it chooses by changing the switch sections 156a, 156b, 
and 157 by the control section which is not illustrated about any of the signals 
from the 4 above-mentioned electrode patterns are inputted into the high 
frequency amplifying circuit 158. 

[0042] By the way, in the case of a linearly polarized wave, that direction of 
polarization is not necessarily a horizontal or a perpendicular direction, and a 
match, and, as for a horizontal or a perpendicular direction, and the angle 
(henceforth the polarization angle gamma) to make, this direction of polarization 
changes with the LAT and LONG of a receiving point considerably. For example, 
in the case of JCSAT-4 to which a satellite S1 is located in the 124 east 
longitudes, the polarization angle [ in / to the polarization angle gamma in Naha 
in Okinawa being about 7.4 degrees / Tokyo ] gamma is as large as about 20.7 
degrees. Moreover, in the case of JCSAT-3 to which a satellite S2 is located in 
the 128 east longitudes, the polarization angle gamma in Tokyo has the 
polarization angle gamma as large as about 15.9 degrees in Naha in Okinawa to 
being about 0.6 degrees. On the other hand, each received electrode pattern 
(level electrode pattern 152 c-1,152 c-2 and perpendicular electrode pattern 152d 
-1,1 52d- 2) shown in drawing 9 is usually correctly set by the polarization angle 
gamma of the received electric wave in the key station (for example, Osaka) near 
the core of the usable area (for example, Japan) of an antenna, and is created. 
Therefore, the inclination of the hand of cut of the receiving unit 16 is fixed 
temporarily at points other than this key station (here), the direction of Osaka - 
being the same, as shown in drawing 9 supposing it installs by carrying out It 
responds to a receiving point and is the difference (it is hereafter called 
polarization angle variation deltagamma.) of the polarization angle of a proper to 
the receiving point between a received electrode pattern and the direction of 
polarization (for example, perpendicular electrode pattern 152d - between the 
direction of 1, and the directions H of a vertically polarized wave of a received 
electric wave). It will be generated, efficient electric wave and electrical signal 



conversion become impossible, and gain falls. Especially, in the fields near the 
boundary of usable area (for example, Hokkaido, Kyushu, etc.), polarization 
angle variation deltagamma becomes large, and receiving sensibility gets worse 
extremely. 

[0043] What should be observed here The direction of polarization of the 
received electric wave in the above-mentioned key station (for example, Osaka), 
The difference (namely, above-mentioned polarization angle variation 
deltagamma) with the direction of polarization of the received electric wave in 
other points in ready-for-receiving ability area (for example, Tokyo) The 
difference of the rotation adjustment angle alpha of the feedhorn section 14 in the 
above-mentioned key station ( drawing 15 ), and the rotation adjustment angle 
alpha of the feedhorn section 14 in a receiving point (it is hereafter called angle- 
of-rotation variation deltaalpha.) It is almost equal. For example, the polarization 
angles gamma of the electric wave from two satellites S1 and S2 are about 16.1 
degrees and 10.7 degrees in Osaka, respectively, and since it is about 20.7 
degrees and 15.9 degrees, respectively, polarization angle variation deltagamma 
about each satellite becomes about 4.6 degrees and 5.2 degrees in Tokyo, 
respectively. On the other hand, the rotation adjustment angle alpha of the 
feedhorn section 14 is about 13.4 degrees in Osaka, and since it is about 18.3 
degrees, angle-of-rotation variation deltaalpha becomes about 4.9 degrees in 
Tokyo. That is, polarization angle variation deltagamma and angle-of-rotation 
variation deltaalpha become almost equal. Therefore, as shown in drawing 15 , 
when adjustment only the proper rotation adjustment angle alpha which becomes 
settled by the LAT and LONG of a receiving point rotates [ adjustment ] the 
feedhorn section 14 is performed, amendment of polarization angle variation 
deltagamma is also automatically performed to it and coincidence. For this 
reason, it can hardly generate, and degradation of the gain resulting from a 
polarization error which was described above can reduce the unnecessary 
received signal level by mixing of the polarization of the target direction of 
polarization, and the crossing direction, and can secure good receiving sensibility 



about the target channel. In addition, although the proper angle of rotation alpha 
of the feedhorn section 14 and the polarization angle gamma are not strictly in 
agreement and both difference changes with receiving points somewhat, since 
the range of the difference is 1 or less time in the main areas in Japan, it does 
not become a problem in practice. 

[0044] Now, the RF input signal which did in this way and was inputted into the 
RF amplifying circuit 158 is amplified here with the frequency, and is inputted into 
a mixing circuit 159. A mixing circuit 159 carries out heterodyne detection of the 
RF signal amplified in the RF amplifying circuit 158, and the local oscillation 
signal supplied from the local oscillation circuit 160, outputs an IF signal with the 
number of difference subharmonics, and inputs it into the intermediate frequency 
amplifying circuit 161. The intermediate frequency amplifying circuit 161 amplifies 
the IF signal outputted from the mixing circuit 159 to required level. In this way, 
the amplified IF signal is sent to an indoor tuner (not shown) via a coaxial cable 
17, and a screen display in the television receiver which is not illustrated is 
presented with it. 

[0045] As mentioned above, what is necessary is not to prepare the receiving 
unit of the number according to the number of receiving beams for every antenna 
equipment like before, and to prepare only the single receiving unit 16, since one 
receiving unit 16 was constituted from antenna equipment concerning the gestalt 
of this operation by making into one the feedhorn section 14 and the receiving- 
circuit section 15 which have two waveguides 140a and 140b. For this reason, 
components mark decrease and an equipment configuration is simplified. 
Moreover, since only the single receiving unit 16 is used with this antenna 
equipment to equipment conventionally which each of two or more receiving units 
is made to correspond to each **** location of one reflecting mirror, arranges it, 
and is fixed, the positioning device and fixed device become easy, and 
installation becomes easy. Furthermore, since the common receiving-circuit 
section 15 is formed corresponding to two waveguides 140a and 140b, the input 
signal from such waveguides 140a and 140b is changed suitably and it was 



made to process in the receiving-circuit section 15, about the receiving unit 16 
and the indoor tuner section, one is sufficient for the coaxial cable of eye a join 
pig, and wiring also becomes easy. Moreover, reduction of a noise is attained by 
having formed the ring section 143. 

[0046] Moreover, since Openings 141a and 141b were formed as both 
interference part was cut and lacked when each openings 141a and 141b of 
Waveguides 140a and 140b interfered each other, while making both spacing L 
small, the conflicting requirement of enlarging each diameter phi of opening can 
be filled with the antenna equipment concerning the gestalt of this operation to 
coincidence. For this reason, even if it is the case where the small parabola 
reflecting mirror 11 is used, it becomes possible to separate efficiently each 
electric wave from two near satellites, and to receive by respectively sufficient 
sensibility. 

[0047] Furthermore, with the antenna equipment concerning the gestalt of this 
operation, since [ with the clamp section 13 / the receiving unit 16 whole 
containing the feedhorn section 14 ] it hold so that a middle point shaft can be 
rotate as a core, the double lump by the **** location of the electric wave from 
each satellite which change depending on the installation point of antenna 
equipment, and Openings 141a and 141b can be perform easily. And since the 
parabola reflecting mirror 1 1 whole is not rotated but it was made to rotate only 
the part of the receiving unit 16, the device in which the parabola reflecting mirror 
11 which has weight most is held pivotable becomes unnecessary, and the 
resistance over a strong wind improves. Furthermore, since parabola reflecting 
mirror 1 1 the very thing is always in a criteria location, the exterior fault of being 
installed after designs, such as a literal notation drawn there, have inclined is 
also cancelable. 

[0048] As mentioned above, although the gestalt of operation was mentioned and 
this invention was explained, this invention is not limited to the gestalt of this 
operation, but can be variously changed within the limits of [ equal ] it. For 
example, with the gestalt of the above-mentioned operation, although satellites 



S1 and S2 were explained as a satellite for CS broadcasting, this invention is not 
limited to this but can be applied also to the satellite for BS broadcast. However, 
since a circularly-polarized wave is used in this BS broadcast, it replaces with the 
substrate module 152 shown in drawing 9 in this case, and substrate module 
152' which has received electrode pattern 152e-1,152e-2 as shown in drawing 16 
is used. The same sign is given to the same part as drawing 9 in this drawing. In 
this example, received electrode pattern 152e-1,152e-2 corresponding to 
Waveguides 140a and 140b are formed, respectively so that it may extend in the 
direction of +/- from a perpendicular direction in the predetermined direction to 
which it inclined the include angle (for example, 45 degrees) every, respectively, 
and as above received electrode pattern 152e-1,152e-2 are avoided, patterning 
of pattern 152b' for touch-down is carried out. Other configurations are the same 
as that of the case of drawing 9 . 

[0049] Moreover, it is also possible for two satellites not to be restricted to a 
satellite (namely, CS, CS, or BS and BS) of the same kind, but to constitute the 
antenna equipment which can receive the electric wave from a different-species 
satellite (namely, CS and BS). In this case, what is necessary is to form a 
received electrode pattern (for example, the level electrode pattern 152 c-1 and 
perpendicular electrode pattern 152d - group of 1) as shown in drawing 9 in the 
part corresponding to the waveguide which receives the electric wave from CS 
among substrate modules, and just to form received electrode pattern 152e-2 
grade as shown in drawing 16 in the part corresponding to the waveguide which 
receives the electric wave from BS. 

[0050] Moreover, although the gestalt of the above-mentioned operation 
explained the dual beam antenna equipment which can receive the electric wave 
from two satellites, it is also possible for this invention not to be limited to this and 
to apply to the multi-beam antenna equipment which can receive the electric 
wave from three or more satellites, for example, in constituting the triple beam 
antenna equipment which can receive the electric wave from three satellites 
which approach in the equatorial sky mutually and are located in a line with it at 



equal intervals For example, <A 
HREF=7Tokujitu/tjitemdrw.^^ 

635&N0552=9&N0553=000019" As shown in TARGET="tjitemdrw"> drawing 17, 
while putting in order and forming waveguide 140a' for receiving the electric wave 
from each satellite, 140b 1 , and 140c' on a straight line Opening 141a', 141 b\ and 
141c' are formed in each entry, ring section 143' is formed in those perimeters, 
and feedhorn section 14' is constituted, and -- three - a ** - opening - 141 - a - 
1 - 141 — b — 1 141 - c — ' - an array - a direction -- the middle point - a 
parabola -- a reflecting mirror --11 - a focus - F ~ in agreement » making -- 
feedhorn ~ the section -- 14 - ' arranging - while ~ having described above ~ 
the middle point (focus F) - a passage -- waveguide - 140 - a - ' - 140 - b ~ ' - 
- 140 - c - 1 - being parallel -- a shaft -- a core - ** carrying out - feedhorn 
the section - 14 - ' - it can rotate - as - constituting - ****ing . 
[0051] 

[Effect of the Invention] As explained above, according to antenna equipment 
according to claim 1 to 3 Two or more waveguides which lead each received 
electric wave from two or more satellites ****(ed) by the reflecting mirror to a 
transducer, respectively, Since the receiving-circuit section which performs 
predetermined signal processing to the input signal changed from the received 
electric wave by the transducer was constituted in one What is necessary is not 
to say that only the number according to the number of the satellites for reception 
prepares the unit which combined waveguide and the receiving-circuit section by 
1 to 1 like before, and just to prepare only one unit which unified two or more 
waveguides and receiving-circuit sections. For this reason, while components 
mark decrease and being able to simplify an equipment configuration, it is 
effective in the positioning device and fixed device of each waveguide over a 
reflecting mirror becoming easy, and installation becoming easy. 
[0052] Since it cut, and it was formed especially about the waveguide which 
adjoins while according to antenna equipment according to claim 2 forming so 
that it may have the opening area which is sufficient for each waveguide 



obtaining predetermined receiving sensibility and the part in which it interferes as 
this was lacked, a conflicting requirement called contraction of waveguide 
spacing and reservation of the opening area of waveguide can be filled to 
coincidence. Namely, even if it is the case where a small reflecting mirror is used, 
it is effective in becoming possible to separate efficiently each electric wave from 
two near satellites, and to receive by respectively sufficient sensibility. 
[0053] Moreover, according to antenna equipment according to claim 3, since the 
common receiving-circuit section was prepared to two or more waveguides, cost 
reduction can be planned by reduction of the components mark which the 
configuration of the receiving-circuit section takes etc. Moreover, in antenna 
equipment required in the case of actual installation, and an indoor tuner, one is 
sufficient for the cable of eye a join pig, and it is effective in wiring becoming easy 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a strabism external view showing the whole antenna equipment 

concerning the gestalt of 1 operation of this invention. 

[Drawing 2] It is the strabism external view which expands and expresses the 



clamp section and the receiving unit of drawing 1 . 

[Drawing 3] It is the front view of the clamp section and a receiving unit. 

[Drawing 4] It is the side elevation of the clamp section and a receiving unit. 

[Drawing 5] It is the front view of the feedhorn section in a receiving unit. 

[Drawing 6] a part of feedhorn section in a receiving unit - it is a sectional view. 

[Drawing 7] a part of other feedhorn sections in a receiving unit - it is a sectional 

view. 

[Drawing 8] It is the sectional view of the clamp section and the whole receiving 
unit. 

[Drawing 9] It is the rear view of a receiving unit. 

[Drawing 10] It is a block diagram showing the circuitry of the substrate module in 
a receiving unit. 

[Drawing 11] It is an explanatory view showing the geostationary orbit of a 
satellite. 

[Drawing 12] It is an explanatory view showing the location of the satellite seen 
from the ground. 

[Drawing 13] It is an explanatory view for explaining signs that the electric wave 
from two satellites is ****(ed) by the feedhorn section with a parabola reflecting 
mirror. 

[Drawing 14] It is an explanatory view for explaining the elevation angle 
difference of two satellites. 

[Drawing 15] It is drawing showing the condition of having carried out rotation 
adjustment of the receiving unit. 

[Drawing 16] It is the rear view showing other examples of a configuration of the 
substrate module in a receiving unit. 

[Drawing 17] It is a front view showing other examples of a configuration of the 
feedhorn section in a receiving unit. 

[Drawing 18] It is structural drawing which simplifies and expresses the structure 
of the feedhorn used for a single beam antenna. 

[Drawing 19] It is structural drawing which simplifies and expresses the structure 



of the feedhorn used for a dual beam antenna. 

[Drawing 20] In order to receive the electric wave from two satellites which 
approached, it is an explanatory view for explaining the trouble in the case of 
constituting a small dual beam antenna. 
[Description of Notations] 

1 1 [ -- Feedhorn section, ] - A parabola reflecting mirror, 12 - An arm, 13 — The 
clamp section, 14 15 [ - Elevation angle adjustment device, ] - The receiving- 
circuit section, 16 - A receiving unit, 17 - A coaxial cable, 21 22 - An azimuth 
adjustment device, 23 - A fixed part, 140a and 140b, 140a 1 , 140b', 140c' - 
Waveguide, 141a, 141b, 141a', 141b', 141c 1 - Opening, 142 - The feedhorn 
body section, 143 - The ring section, 144 - Cap, 151 [ -- A perpendicular 
electrode pattern 152e-1 ,152e-2 / - A received electrode pattern, 153 / - A 
covered member, 154 / - A cover plate, S1, S2 / - Satellite ] ~ A case, 152 - A 
substrate module, 152c-1,152c-2 - A level electrode pattern, 152d-1,152d-2 
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ftf*cWC«s 2ocr)ti ; i.*^i£L. KItiicOggp 
S* { /Jn$ < . Mjim&tf'bZ v ^(5 k*. HPS d (±/Jn§ < ^ 

[0 006] k.T^T\ 7yftWF/Df (KW^O 
3SW5MkRSMI<OBIlPS4:<OJt) ti. ^»^Sft!SS 

sr#-s»oicjSL^7 >r - Y*-vcr>mu'&*'&t>hmm 
gsftftit^vn ftftwctt, F/Dffi(4. mm 

0. 5SS^IS^$^«.^k*^V^\ i^tli 
y <- Yit-V<?mW£mm),i 3 0 mmilt^Os 

Zfii 0^$ < T < T (>£<3SKtt& < * 

\>\ -fKh-h. aS-^k^fLSF/Dffitct-^T^* 

WT&S. 
[0007] 

7yH-b'-A7yftll lo«7-<-H*-yil-5 
<0gfflH)g&g|5k Sr-Mk LT-flsfc1f^L7t§fiJ--'y 

h Srgfitr-Aak pi tswfJtaai-* - k T«jRS#t 

TV^. ZOtztb. &T>Tl-mWZb<,z. Sflb'-A 
^tJS5Lfc^oSm^.y h^^L=5rtm(f^^-r. 
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1 1-1 7 4 4 0 



mjmm&mmiz<m t%r>. mmmmt? ht^ 
iz. imimhm.mt j £z&&m%fr'?ti. ttz. 

^m^mut sf-i— tut ^^tinbcnmm 
y—y^w^m t%o. %mtffflmz% h t v m 

[0008] t z bx\ hfimiz&tf&mv&it^mis 

«fc 0-BO3Xb^-'>>t>J:^S.5ria^^^ 

t>. t >Ti-mmi 'mitt 

[00 0 9] LfrLKtfh. mm*>bz<^ht. ± 

fSfl^t, ^C, 2 oc^SS#^S«#S£ LTV 

xttiSPfS*^ 0 mmUSK) nmnUZ to^t^gf 
$ix-S.. Z<Vtz*b. tm^lzX-oXii, H2 0{c^L/t<t 

-y^mmz^L^h^ioiz-r^izi^ 4- 

t-tmmttch. mar. mzmmizmztix^z jc 

SAT- 3 (B*aft«M3-^) k. jS*tT*>_W7W 
^$ilTV>|> JC SAT-4 (B*ilft'«J.4^-) fc£ 

wet & h , w&m.com±$kM{m<r>mmMt>mfr4m 

b^5Wibxm)8:Ltzi>(DXfo&tztb. Ztit.comB.fr 
[0010] *^Bfl{±*^-S.«*^^T^$n^t 

ztlz$>&. 

[00 11] 

a. m§k<^Mifr^mfcz%MLxzti?tim%&Q. 
mzmwct zzuamt. imzmmm^zzm-tz^m 
ut. &%m.frh<?>mfe<vmktm\ l ztt&Lx*ix?ti 
sgstu ^ix^<r>fm^ixtz%m:^mmzm<mL 
emmt. msL<7>mrmt~fti,zffif$.zti. $emmz 
i ^mzixfz&mm^izftLXfti^m^tmzirro 



%m\B\n3tzffi£x^&. zzx\ &mmm. *ti 
?ti?ftiii<r>&mmg.zn&<<z&hmummzttz>£o 
iz&m-h tmz. im-thmm&t^B-thumz^ 
^xtezti£wr)x< =t o izLxmffct&wtftmxk 
h. ttz. %mm%mz. mk^muzttLxmmz 
mifh i o ^h^mmxhh. 
[0012] ^wmrvri-mmx-kt. km^x-wm 
ztix zixzixm* h {yiwizma h com®, 

a. mm<vmfcmz£^xzti?ti3£Wimzmfrti. z 
zxmm^tLx<7)%mm^i,z$£mztiz,. 
mmt. mmnm%L$%t~mzffifcztLfz i %m®fomz 
ti^xm%.(?>m^w®t>mzti2> . 

[0013] 

iminmmmm) kit. ^wcvmmcommiz^ 
xmrnzmmLxmrnizmBn-fz* mut*m&-m 

m<nBB< l zi$&T>Tl~&W<7)Mtfeffitii$:m-ti>c?)X$> 

i>. iwyffgiiii mmmi nz^Ltz^o 

lz. Kulzm>£Lfz&%£Z1&^XftM±lzif±mi£ffi 
< 1 , S 2frt>cr>m$iZ i %i£-t&fz)sbcr>7-* 

ar;Pt'-ATyftt LXffi!&Ztifzi><?)X\ Mz.i£ 

01 2(,z7jkLfz&oiz. mmm(ommcomm±^y > 
rmzwm ztLxmmzti&i><oxfo&. *mmcr>&m 
*t«. »jss i , S2*>'c sfitM<7)m%i£mfc-tz>Mm 
ms.x'hz,t\^xw.w-tht>K ztuzm^-f. sstm 
<r>mM^mm-thM(.mmKxh^xi>x^\ zzx\ c 
stmxitwmmwitfm^htt. b strnximmm* 

[00 14)ilt;*Ui-5C. Z.<r>TV7-1r^m.\ 
(i. ^(S-x- / h l eizX-oXWMWWilf hfth^t<r> 
^rV^^-fe hSOTVx^Si: LXmm.^H.fzhcr> 
X\ ®$mVf>M<D~&frt>%&^7#7fcttMl It. 

^ti.Tt^^^rgsi 3t. ^7y7°i$i 3tJ;o-ris] 

lK'5I^^$ix^ftx--x M 6 k ZffitX^Z. 
ff|az 7 M6ll 7 >f-K*-ySPl 4 t. z\cr>7 
-f - H*- y& 1 4 k -#t^$ii^:3i^3 
tmfti&%m®ffitttl 5 tZHrAsTffif&ZixX^Z. 
%m®&®l 5<0T*tcti, la^L^v^^^^^lH^ 
$fL. CI i tPHS^-^U 1 7 ^-Sgffl9A^^$fLT 

itt) tCft«S*lTV^. lit, A'7^7RStil 1 

[0015] y<5iK5R««l 1 OWffiWtli. ^-5^ 
5RSMtl lWi(M^ilBSr*fcA<0«Wafi««2 1 

^<7>^fL2 1 alzWrnZttizmfemtfJl-h 2 1 btCi-? 

2 1b. 2 l.c $rgga6Wfi. i k X^tfvBUHM 1 1 



(4) 



ftmV- 1 1-17 4 4 0 



*g 2 1 (4. J*? #7%Mm 1 1 (Vjj&ft ^fiS-f h ft*) 

ttW-ftmwgm 2 2 &r o mi t>tix v * & . .r o^-e 

«Hi|fi$f?§2 2(4. ra»tt<o*?L2 2afc:jfil$i7.fc@ 

^ffl ,ion- 2 2 b tc ± o r m ft $ ^> mfem #>i>h 

2 2c Sr^fc tT^{2ft^l*ltc|Hltj)^rggT^ 0 , JS^ 
^fiftfitifCBI^ffl^ h 2 2 b , 2 2c «r«tf>tt(t 

^T{£ftligfi«fll2 2ti. 2MfcSi2 3a 
fci<^)*«s|B52 3 afcttfaLTR(t&*lfcH5&K2 3 b 
bZ$&Xl®f&Ztit:ffl%M2 3l l zm!&$tiX^&. * 

3&.m*m&-^T#>i> h 2 3 c ^-e*ta6oft!> ;tc 

[00 16] H2t±Hlfc:i3*t«^9Vrffll 3*34:1/ 
&m3-->yhl6t:ilkkLXmti>e>X'$>>). 113(40 
2 (Cfc (4 &Xep A cr>Jjfafrt> */s«JBSr *-f *> OT£> 
•9. 04«02fe:*J»t4^EPB^)*|6i*»^JlA:««ifl 
-TfccOT**. 3riJ. a3t5itfl4"Cli«f+7714 

J--/hl6(4. 7-f-K*->»14fcgfSI!I»»l 
5k*^T«/atS^TV^^ C05*>, 7* — Ktf 
1 4 {4, 5V^(CTtffc:JLCTBIffl?-r* 2^#i 
1 4 0 a . 140b &BA%tUi 7 -f - K#— 
gfll 4 2 h . 7 4- K*->-;£#;g|5 1 4 2<7)B?ffl!l (^9 

1 4 3«OfflffiS£?I3 fctfxo*-* 771 4 4 i: £ 
«*TV**. II?, ^Wl40a, 14 0b*5*H 

[0017] 140a, 14 0 b 0#By 3§g& 

SPiS«^#f-4BHP«14 la, 14 lbjWE&fcSft 
TV^„ 7-f — H*— yafcflca514 2fcy>^Wl4 3 
(4. mUfT)l> 5 —VAtiKMOUrj XxWXolz 

X4:{fctfl4 2tt. ^7>-7gPl 3^«toT0K^rigK 
«&£ixS £;£(;: . H*L*v^Hjefatfc:J:->TffS« 
ESgftaT-? ?>y&l 3fc*tLTHSE3ft*J:3(c$r 
ot . 7 * — K#— >-##:£B 1 4 2 0>M&MM 
(4. HPffil4 1a. 1 4 1 b<7)4l£SriI9. 
ft 1 4 0 a , 14 0b OttiCTfifctt ( feCF. +j£ttfc 

[00 18] H3*iJ:tfH4iciSl,fcJ:3fc:. 74-K 
ft— y3t#gl 4 2(4. MPSP14 1a, 14 1b<94> 
j£*Mfc;t5;K5RM*ll l<^u£Fi:#-grf£J:o 
*ci«$ii4. ^OWC. H13fcjj*UfcJ:3(c*« 

isi, s2*^<7)m^-efL-etvN*7^7^st^i i 
-csstsfu 7 -r - K^-yg? 1 4 obhpsb hu, 



1 4 1 b<v&tp#:&&mz*ti?tiimztL&j: -3 (w& 

otv^. &Jo. HI 3(4. ^Tyf^MB^Wtftfc 
it^rfflft*«SS 1 , S 2co#|6](;:-£;fo-tffci§£(e. 

^sK^Ritai i axi/y j-v*->mi 4%mi 
iz&v&&®D<D*m^ttttmz&uMtLx$k-?i> 

<7>Xhh. 

[0019] H5{403(Ci3UT^A- /71 44S:K0 

j*Lfc*arc7 - K*->-gp 1 4 *iE®3&»i»s.3t*aB 

££6U H6(4H5(:fc(t^YY' BrHSr^L, H7(4 

izTjkLtzXoiz. mm&i4o<L, 1 4 ob<7)a*>. n 

fit) L^toT^WP3flFRt:»jj£$n"n^. - 
^T. MP^5 141a, 141b(4. -ttl^tl. mfecOM 

X 0 IZ&fcZtiX^&tf. mm& 140a, 140bO 

wsmmuzmnffii 4 1 a, 1 4 1 bot^s^ (JU 

T, #(=BHPg*fcv^d. ) J:Ofc/hS<»j«SiiTV^ 
^Pgfl 4 la, 14 1 b(4ffl5C ; F^-r^.. 
ZcVtifo^ ^Pg|514 1a, HlbcO^tiOffilCT 
HSl 46^1Lt, ®K)XfrtitzW& 

[0020] 140a, 140 b<7)ffi2^L 

(4. HI l~il 3CSL!tSiS 1 , S2 0ffi^fSgg| 
(iE?it(4#iliS.Of?ihffiac7)^SII) b^7tf?%M 

mi lvmnm&xvi&mmizimL. us 1 , 
(f. its 1 2 8JKc<aa-rs j c sat- 3 

T'S> *) . ^S.S 1 **3fi«fl^±(f ^ilTmM 12 4gC 
{aa-rST-^JCSAT-4T'?)^.i:-ri.i:. 
^JKII(4fil^4JKi:^^„ ^5#5Rlt«l 1 

<7)^P@Sr^i.(44 0cmgJSt/jNM-fl:L. -?-^^SE 
2 0cmi^tU^«i:. -itF/D 
kfJESiiftJSftjJSIEKfcrvx-J-BHPSk^ikJiO.. 5 
fflgbft'). Z<7)bZV>m%ffll 40a. 140bC7)ffl 
5raiL(42 2mmiIi:> J r|,, C:<7)4a^r4NM 

t-T^t. #^PgPl 4 1 a, 1 4 1 b<OgBPH0(42 
5mm£Mt& i &mtfh&b3lii-t>tl&. Ltzlfi^X . 
Z<7)i%£l,ZiifflU& 1 4 1 a , 1 4 1 btf£l*e?9L 
^ 3 d t (;^:^> M^OT^gB^S: -en-f^fl) 0 
xm5--m7lZ7jkLt:£o%:B#;b-t2>ZbX\ ilL 

j: p s ^- 1> z m m c ffiti -r c t ^* x- 
mm \ i^m^Xim^mmx'^mthzb^mb^: 

[002 1 ]C1C:T\ WPgP14 1a, 1 4 1 b<D!§P 

(412. 20GHz— 12. 7 5 GH z i: U SPraLSr 
^(42 1 . 7mmt ^^-t^Rltil 1<7)^P@ 
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1 1- 1 7 4 4 0 



£mz-l£4 OcmfcL^cm. BSPglH 4 1 
a, 141b^Pg^2 1mm, 25mm, 28m 
mc7)3310^l55tLT^^ffo^ o Zcr>m$k. 
4>&2 lmm£L;/yi£tCJt^TIP8Pf5<£2:2 5m mi 
^{S2 8mmtt^%^tC{i. 0. 2 d B~~ 0. 3dB 
Wg.<F>y4 y (Aft) C7)(6]±t . 0. 2dB~0. 4d 
BfIJgcoy^Xte^lllt£*#l>^<h#T£. |Ba#£{* 
-tt^C/N UT/y-f X) Hfi, 0. 4dB- 

0. 6 dBg.gfaJhUt. ^C1T\ raPfl<jS>#2 5 mm 
<D*§-££: 2 S^mVy^^X'MC/^mtWim^X'h 
r>tz<DX\ 20<73|HPg|&l 4 1 a, 14 1 bcO^M 

( ) < vmfr h <mtemtf>>ts; < xmts 2 

5mmc7)^rS:liffl-ri>0* i 'J: Oif^T'S>^>. 
[0022] U >Xg|5 1 4 3 tiS*><o^*jftm<7) 
ffeO*" [6J*» JRtf 3iA/C < -i> y -f Xf&ft £ 3- -v y -fc 
TI*§PgU4 1a, 14 1 bjb>£>#$Ei?&140a, 14 

0 brt^\y-f Xtfm. A-f&nZffiik-t&titbcoitnX'h 
& . Wi 6 IZfjk L/C i o fc. 'J y XSB 14 3 <7)|*]ffi!J<75?$§<7) 

1 C J: -?T£ t£fl®mSi[ I (i y yXgfl 14 3 (7)1*111(0 

ssa*. ^ofiiioy^-F^-y^tt&cAS^r&mafc 

R 2 i -5 -C^^mgrii: ^ * >"fe^ L-£ 0 <5DT'£> h . 
-T=5r;b*>. i (7) y y ^g|5 14 3 (DttZlz ±*)J4 xmt 

tfi&Mztix&mmztffti.'th . 

[00 23] m2t5£im\3l,ZtjkLtz** y7l 4 4 
(i, ^Mgm (tfUJf. PE (^JIfVy)^AES 

<ry y^ig(7)-a) mnis&mm) T&j&zti. ± 

iE«; tan (e' / e" ) ; ffiU e' , e" iiZtl 
tmz. ZcOftM&Zfflngtl 4 1 a, 14 1b(0JM 

y - F*-yg& 1 4 izmmLtit ^tc±iB<o^ai^' 

SiSfiratESS its i d tffiEt^<0^ffiitfc s . 
i^CIl ±ie^ajgB*A^b{£PyX£LTfl5ffl 
U%Z>CDX\ m%kt LXmn&l 4 l a, 141b(Og 

^fl!SJg£±ff £> -I £ #T'# & . 
[00 24] 08{4H3<7)S«J-- y h 1 6£J;tf?7 
VTUl 3lz&lfhXX' KJr®£J£ALTm-f 
0. S9{ill4tJ3»t-|>^EpC6O^r(6]*^Sfi0SS^l 
5£jl£1£^£a-f k(7)T'£>&. ddT\ 08{2I19£ 
fclt&XX' SrffifcittfE-f E8T'{iS3T' 
^L^df-V-yXl 4 401*^1, 09T(i08t 
* LfcSHR 1 5 4 (7>-a5fc i tTjti&gm 1 5 3 CO®** 
«a&U E8*3J:l^9T'(iia4tc^L7t:l5jW^-XyU 



i i<rm^^Lx\^h. 

[0 02 5] m8t5£XfM9lZ5r:Lt:£oiZ^ ^flES-S 

i sit. mmwfr^hmfo i5u, .r 1 5 

1 rtfciRSSftfrfflRtS'jL-yU 1 5 2 £ . Z^mWL^t 
yji-;H 5 2(^±^£?ia J: ?{cLTIEI££fut# 
***»4>*4i!BR»« 1 5 3 . M#c 1 5 1 Sr«iftS 

t&0)mmm*t>%z>mx.i 54 t^Lrv^. 

T\ 1^15 lti, C?iJi.{fT;W5^^jU^(7)^JK^^ 
* b(OJ: -5 tc 7 4 - F 1 4 2 — f*cfc»« 

[0026] aSR^VA-zH 5 2(0^ffiM (m^'I'J 
*-TS(PJ) Cti, ^ftfflA7-yi 5 2a (09T'(iia 

^-fr-T) y -r - F^-y*#cgu 1 4 20® 

Wl40a, 1 4 Obi:— tBt^LTV^. mfa^J 
i-/H 5 2(7)^®{PJ| (m^(OjiJ*-ri,ffli:^f|i) £ 
ti. «^SS 14 0a, 140 bCDmmztt&LX/*?- 

->yztitzmm8^?-> i52bt, ^^(oi: 

M«^(7)^ffS^h LXO^mM^?— V 15 2c- 

1 , i52c-2t, mmjj^mmmwi^mmmt 

LX<^mmMM^-y\ 5 2d-l , 152d-2h 
tf^?S^)»Jlg#«c-C^§nTV^. fit. 08T- 

&^7-y<r>mzzmm£ r )i>m<ffi^x^&. 
[0027] z\zx\ 7wmw*?-y 1 5 2 c - 1 h 
ivmwmM>*9-> i52d-ui m$im 1 4 0 a 
izttmLxmibtitzgmmmx'h*) . zcod-h, 
«®/N-y-y 1 5 2 c - 1 ti^ss 140a zmmvx 

i*9->\ 52d-ia»140a^iUI^ 

mm?jmc?>w&MWL$:wsm^iz^m-f&fztb<oi><r)X' 

hi>. —H. Ac^-mM^-yi 5 2c-2t5J:7/SiI 
m®;\-y- y 1 5 2 d - 2 (i^&SS l 4 0 b teMJ&LX 

> 1 5 2 c - 2t±g&S§ 14 0b *®»LT *fc*TSr 

5 2 d - 2 imtiffl 14 0b ^fE}f LT # 7^SiE^|S](7) 

T\ 7k¥W.W*?-y 152c-l, 152c-2i>J: 
IfSitm^N-y-y 1 52d-l, 152d - 2tfif%Z, 

[00281 igm^Wl 53ti. ^ifS14 Oa, 14 
ObSrfEmtT#-C««^^'j.-;H 5 2*m&Ltzm 

fczmm-tz?zib<?>i><7)x\ tfti5i tisi^. 

W^ : Jjl-)V \ 5 2(?)^®{|5*^tffl6ffl>'^^-y 1 5 2 
b«0^i:®tffe!rr-&«katcLT. a^L^V^ttcio 
TI*1 5 H-ElJl^ilTOS. M«l 54ti. fifrl 
5 1 ^Sr^HLTMTK^ff ASrKih-rS fc^miSig 
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[ 0 0 2 9 ] 0 1 0 i/j.-iV 1 5 2 <7)(a]g§^ 
(i, ±i: LTXAA^>JHttlUQft2:4MI2: Z'iro ay 

m'*f-> 152c-l, 152c-2, tixr/mwit 
i^-yi52d-l, 1 5 2d- 2 ) fc^-HM 
n?—y\ 5 2 c - 1 S^(±fiiim^N°^ — VI 5 2 d 
- 1 J: o MOSiJffpx^ -y 

156ai, Tk^mffi^:?- y 1 5 2 c - 2 4*:fiSS: 
11^7-^1 5 2d-2<7)-#£iMJR-f€.«fc0tflJ9 
#x.$rfi : 9X-< -yf-gfll 5 6 bfc. X^f -y^-g|51 5 6 

a, 156 b <a v vtffu&wfr^ata ^ & j; 3 ctjj 

^WtZTroXj y-^-SP 1 5 7fc. X-f >y^g|51 5 70 
UiAW£i^«<it£aHa&Jg4SIIU$ 1 5 8 i: , itHj^if 
4BBIffS 1 5 8<^ffi*4Sfc:fiNa$ix/iS^IlI» 1 5 9 1 . 

m^mss i 5 9 tcms<ojg»a^a»feias-^sr«i&f 
&m&?fflSK i sot. i 5 90>mm£& 
mztitz<$>mm%LM<m®s& 1 6 1 ir^An^-o^,, 
[0030] 4*i3ffi%w«iiiiK 1 6 1 (vmjjmz, mm 

1r-f)Vl 7 (041?) 3 5 51Z 

(Ufft^r-yVH lfrt>a*?9 l 5 5^^-LTtt^$^l 
^USSmjE <«*.** 1 5VII*) JSC. _Lieco3« 
»=3cSLfc1tJj^tt»&-r6S^'fk«iBl 6 2#t&«-£>*t 
TV>&. ZZX\ SttESfx-Jtl 52«H. 
|A7->152c-l, 1 5 2c-2iJilXSa:l:«i 
^->152d-l, 1 5 2d- 2 &Mt<flfthP. ± 
fcLt\ *3MJ!fc*Jt*4 r ^fttHlMSRj tcttifr*-*. 
[0031]^7f^l56a, 156b, 157 

XWWMitZ'rto Z t lz X 9 , ±IBLj^ 4oc7)Sfim«i 

t±\ mf*uzmkztifzi-3.—i- m^it-f) 

&*tNS[ilft 1 5 812. 152c-lf 
lZ&\,^X&mifzMz.l$ 1 2 G H z ^co^^^ff^- 5- 
OS4ififi-f^7ty><7)igSST. MiffGaA s — F ET 

1 5 9(2. nmwiMmmffi 1 ss-ciiNs&fi/tffUfcf 1 

2 GH z^S^*ft-?i:^^lg[Hlif& 16 0Ki^ 
$ft*:0!li.(i*l 1 GHz«<7)^gp^gfi^fc J^xor 
4 >&&LT. Hfft^-r;H 7(ci-?-Cfrol|nr^Ji 
^^T'&&0!l;Uf 1 GHz^^Hjg^fl-f- ( I F 

■v^MSSr^^tfl 2. 2 5GHz~12. 7 5GH 

ztu m&%mm^<?)mmizmz.\£ n. 2 g h z 



is-TSi:. I FfI-tOjg$g«;i 1 . 0 5GHz-l. 5 
5 GH z t ^-1) „ ^fflfflWim (SlUSg 16 1(i. 
1 5 9*»4>aS:fc3*lrt: I F<I#tC#U 

[003 3] 4-f\ HI 1~01 5J#1LT, icOT* 

-h-*-^HJ14fc3?fI@&&a51 5fc£-fle<ffcLT«lS 
L^te^---y h 1 6cr>®mft<7)m&t . ^if^KWS 
mi lfcj:t^fl^--y h 1 6 J-i-trTVxi-^S^*- 

^Clftii-r. SftJt---y h 1 6c7>lslfeftc7) 

[oo34]^>. ftf&jtt&vm&im i i *3 ii/m 1 2 

(^L)t2o(DffilSl, S2-C$>-5i:-rS. ddT% 
±ISL?tJ; ^ fc, ^J^tf^MS 2 3 6 0 0 0 

km^tHl 2 8JKlC|fih«liSSrto JCSAT 
- 3T'£> 0 . mms 1 A^ft ar H3t 3 6 0 0 0k mc7)ft$ 
Xmmi 2 4itfc:»il:«UB*t>OJCSAT-4'C*4 

t-r^i:. 0iji.(fmg^i 4 o^om^fcijvvni. .r 

il^flSl, S2»t 01 2^LtzX dtC^ScO 

jUi^Ms-r h cr>x\ 2 oco'A-m^* js ( c: xirnm 
126m) *m&tm.±.<v^frh2-o<7>'mm.z%fzM 

^zii^ #iicoW (fr^WtZmmb LtzMfrW±.<r> 
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■?Zt WX' # * . Z<7)tz*b, ;m<hs N'7 #9 RSrtt 1 1 

Tti. 97>7°m\ 3fcJ: 0. 7 -f 1 4 S: 
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oz\ktfx'%&. t^t>. ju#7%.mmi l^fr^ni 
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m-<rm*§r*i*t. zcowx'H. mm 1 4 o a . 14 
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